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(54) Method and apparatus for dynamically altering digital video images

(57) The present invention provides a method and
apparatus for dynamically altering a portion of a digital
video image based upon a user profile. A source, such
as a network feed or video server, sends a digital video
image to a broadband network. The broadband network
includes a multicast router, a service node, and a broad-
band access network. The multicast router receives the
digital video image and sends it to a video processor.

The video processor can be located in the service node
or in a subscriber terminal connected to the broadband
network. The video processor retrieves a profile asso-
ciated with a user. The profile includes information per-
taining to a desired characteristic relating to the first us-
er. The video processor digitally alters a portion of the
digital video image with a replacement digital image
based upon the desired characteristic to produce a dy-
namically altered video image.
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Description

Field of the Invention

[0001] The present invention relates generally to the
transmission of digital video images, and more particu-
larly to a method and apparatus for dynamically altering
digital video images.

Background of the Invention

[0002] Video distribution networks have been set up
to distribute video images. Such video networks typical-
ly retrieve a program, such as a movie or television
show, from a program source, such as a television or
movie database. The video server then transmits this
video stream over a network.
[0003] In certain situations, the video server can re-
trieve a video image from the program source that has
been altered from its original form. One instance of this
occurs when a video server hides the face of someone
who desires not to be shown on the television screen by
digitizing and scrambling the image of the person's face.
A second example is digital billboards, where a digital
billboard is inserted in the image prior to being stored in
the image database. The video server retrieves this
stored video image and distributes this video stream to
all users on the network.
[0004] In both of these scenarios, the video stream is
altered prior to storage. The video server then transmits
the video stream, without further changes, to recipients
of the video image. In current video distribution systems,
all users of the system receive identical video images.
[0005] One problem with current video distribution
systems is that a single video stream is sent across the
network to all users of the network. Consequently, all
users see the same video stream. There is currently no
way to customize the video stream for users, either
based upon individual characteristics relating to the user
or group characteristics.
[0006] Therefore, a need exists for a method and ap-
paratus for dynamically altering digital video images to
allow customization of a digital video stream based upon
characteristics associated with a user.

Summary of the Invention

[0007] It is an object of the present invention to pro-
vide a method and apparatus for dynamically altering
digital video images.
[0008] The method and apparatus of the present in-
vention dynamically alters a portion of a digital video im-
age based upon a user profile. The user profile can in-
clude information pertaining to a desired characteristic
of the user. Such characteristics include, but are not lim-
ited to, demographic information, time of day informa-
tion, advertising information, geographic information,
and parental consent information. A feature of the

present invention is that each subscriber may receive a
different altered image, with the alteration being based
upon a characteristic of the subscriber.
[0009] The preferred embodiment of the present in-
vention performs the alteration of the input video stream
at a service node located in a broadband network. In the
preferred embodiment, the broadband network includes
the service node, a multicast router, and a broadband
access network. The service node includes an input
port, a control port, one output port for each subscriber
terminal connected to the broadband network, a main
processor, and a video processor. The video processor
includes a digital signal processor (DSP), a control proc-
essor, and memory, such as a frame buffer or the like.
[0010] The service node receives a digital video
stream on the input port from a network feed or a video
sever. The digital video stream is passed to the video
processor. The video processor determines the product
or replacement images to be inserted into the digital vid-
eo stream. The video processor makes this determina-
tion based at least in part upon a customer profile that
the service node retrieves from a customer database uti-
lizing the control port. The control processor in the serv-
ice node retrieves the replacement images from an im-
age database coupled to the service node. The images
are preferably stored in the memory, such as a frame
buffer. The DSP is effective in replacing the original el-
ements in the input digital video stream with the replace-
ment images to form a modified video stream.
[0011] The modified video stream is transmitted over
an output port to a broadband access network, which in
turn transmits the modified video stream to a subscriber
terminal coupled to the broadband network. In the pre-
ferred embodiment, the subscriber terminal is connect-
ed to a television or the like, which displays or stores
the modified video stream.
[0012] In an alternate embodiment of the present in-
vention, the altering of the input digital video stream is
performed at the subscriber terminal. In this embodi-
ment, an input digital video stream is transmitted from
a network feed or video server to a broadband network
including a multicast router, a service node, and a broad-
band access network. The input video stream is passed
from the broadband network to the subscriber terminal.
[0013] In accordance with the alternate embodiment,
the subscriber terminal includes an input port for receiv-
ing the original digital video stream, and output port for
transmitting the modified video stream to a television or
the like, and a video processor. The video processor in-
cludes a DSP, a control processor, and memory, and
performs the same functionality as the video processor
located in the service node in the preferred embodiment,
with the control decisions still performed in the network.
[0014] Utilizing the alternate embodiment, the image
manipulation that is accomplished at the broadband net-
work for each output port, which corresponds to each
subscriber terminal connected to the broadband net-
work, has been moved to the subscriber terminal. The
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selection of the replacement image is preferably accom-
plished in the broadband network.
[0015] The present invention can be utilized for mul-
tiple desirable purposes. For instance, targeted product
placement can be accomplished in video streams. Prod-
uct placement refers to placing products into scenes
from a play, television show, or movie. Such placement
can lead to a boon in sales and publicity for the products
so advertised. For example, if a leading character in a
television show or movie is shown drinking a particular
beverage, sales of that beverage can soar based upon
the link to that actor and that show or movie.
[0016] Companies spend large budgets in getting
their products placed in movies or television shows. One
problem with product placement is that the placement
is not tailored for an individual user. For example, if a
patron watching a movie only drinks diet soft drinks, then
a product placement of a non-diet soft drink would have
little or no effect on the purchasing of that consumer.
Utilizing the present invention alleviates this problem by
facilitating the placement of replacement images that
are related to a user profile, thereby linking the products
inserted into the video stream with a user of the video
stream.
[0017] A replacement image for a product, such as a
product that an actor is using in a movie or television
show, can be altered for each desired user based upon
factors associated with the intended recipient of the vid-
eo stream. Such alterations can be based upon user
preferences that the user has entered, upon historical
viewing preferences or buying patterns of the user, upon
demographic information associated with the user, upon
geographic information associated with the user, upon
the time of day, or upon the parental consent of the user.
[0018] Thus, the present invention provides an im-
proved method and apparatus for providing custom-tai-
lored video streams by digitally altering portions of in-
coming video streams.

Brief Description of the Drawings

[0019] FIG. 1 depicts a broadband network for
processing video streams including a multicast router,
a service node, and a broadband access network in ac-
cordance with the preferred embodiment of the present
invention.
[0020] FIG. 2 depicts the service node of FIG. 1 in ac-
cordance with the preferred embodiment of the present
invention.
[0021] FIG. 3 depicts a broadband network for
processing video streams including a multicast router,
a service node, and a broadband access network in ac-
cordance with an alternate embodiment of the present
invention.
[0022] FIG. 4 depicts a subscriber terminal in accord-
ance with an alternate embodiment of the present in-
vention.
[0023] FIG. 5 depicts a flowchart of a method for dy-

namically altering a portion of a digital video image
based upon a user profile in accordance with the pre-
ferred embodiment of the present invention.
[0024] FIG. 6 depicts a flowchart of a method for dy-
namically altering a digital video image in accordance
with an alternate embodiment of the present invention.
[0025] FIG. 7 depicts a flowchart of a method for pro-
viding targeted product placement in a digital video
stream in accordance with an alternate embodiment of
the present invention.
[0026] FIG. 8 depicts a flowchart of a preferred meth-
od for digitally altering a portion of a product image in
accordance with the preferred embodiment of the
present invention.

Description of the Preferred Embodiment(s)

[0027] FIG. 1 depicts a broadband network 100 for
processing video streams in accordance with the pre-
ferred embodiment of the present invention. Broadband
network 100 comprises a multicast router 101, a service
node 103, and a broadband access network 105.
[0028] Multicast router 101 is effective in receiving a
digital video stream. The digital video stream can be
sent from a network feed 107, such as a broadcast net-
work (ABC, NBC, etc.) or a cable network (Home Box
Office, Showtime, The Learning Channel, etc.). The dig-
ital video stream can also come from a video server 109,
such as a database that stores pre-recorded programs
such as movies or the like. Video server 109 accesses
program source database 111 to retrieve a predeter-
mined program and transmits the digital video stream to
multicast router 101.
[0029] Multicast router 101 selects one video stream
from a plurality of source streams for each viewer con-
nected to broadband access network 105.
[0030] Multicast router 101 then sends the digital vid-
eo stream to service node 103. In the preferred embod-
iment of the present invention, service node 103 re-
ceives the digital video stream, determines a replace-
ment image to insert in the digital video stream, per-
forms target geometry transforming and lighting model,
digitally alters the digital video stream by inserting the
replacement image, and transmits the altered video im-
age to broadband access network 105.
[0031] FIG. 2 depicts service node 103 in accordance
with the preferred embodiment of the present invention.
Service node 103 preferably includes an input port 201,
a control port 203, a main processor 204, a video proc-
essor 205, and at least one output port 207.
[0032] Input port 201 is effective in receiving the dig-
ital video stream from network feed 107 or video server
109 through multicast router 101.
[0033] Control port 203 is effective in accessing an
advertiser database 113, a customer database 115, and
an image database 117. The replacement images that
are to be inserted into the input video stream are stored
in image database 117 in digital form.
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[0034] Advertiser database 113 includes advertising
information that relates to advertisers. Such information
is preferably organized to allow the retrieval of digital
images from image database 117 that can be inserted
into the digital video stream. For example, advertiser da-
tabase can include information relating to thresholds
that advertisers are willing to utilize. For example, an
advertiser may wish to advertise only if the advertising
rate is below a certain amount. This amount can be
stored in advertiser database 113. Alternately, as adver-
tiser may only want to advertise if the number of viewers
exceeds a certain amount, and this threshold amount
can also be stored in advertiser database 113.
[0035] Customer database 115 preferably includes a
first profile associated with a first user. The first profile
preferably includes information pertaining to a desired
characteristic relating to the first user. In the preferred
embodiment, the profile includes demographic informa-
tion related to the user. For instance, the profile can in-
clude information pertaining to the user, such as their
buying preferences, their location, their economic level,
or their preference related to any sort of good, such as
consumer goods.
[0036] As an example of one embodiment of the
present invention, the profile may include information
that this user prefers a particular type of beverage. The
system and method of the present invention could then
retrieve this profile, determine the preferred type of bev-
erage that this person prefers, and insert a product im-
age from image database 117 into the input digital video
stream in accordance with this preference.
[0037] Customer database 115 can all include a pro-
file that includes demographic information. In this em-
bodiment, the information can include information about
the demographics of the user. For example, the profile
could include the income level of the user, information
about the area in which the user lives, the age of the
user, the family status of the user, the number of children
he or she has, or any other demographic information
that would be useful in determining an effective product
image to be inserted in the video stream. An appropriate
replacement image would then be retrieved from image
database 117 based upon the profile including demo-
graphic information.
[0038] Customer database 115 can include a profile
that includes time of day information. In this embodi-
ment, the replacement image can be selected based up-
on the time of day. For example, if the video stream is
being sent out during the daytime hours, a first image,
such as one of a soda can, could be retrieved from im-
age database 117 and inserted into the input video
stream. If the video stream is being transmitted late at
night, a second image, such as one of a beer can, could
be retrieved from image database 117 and inserted into
the input video stream. In this manner, the output video
stream can be tailored to allow the resultant digital video
stream to include appropriate images for the intended
recipient of the video stream.

[0039] Customer database 115 can all include a pro-
file that includes parental consent information. In this
embodiment, the replacement image can be selected
based upon the parental consent information. For ex-
ample, the input video stream can include a predefined
area that is to be replaced by a replacement video im-
age. This could be a billboard in the background of the
input video stream. In this embodiment, there could be
multiple choices for what image should be placed onto
the background billboard for display in the video stream.
The image chosen to be "placed" onto the billboard
could be chosen based upon parental consent informa-
tion.
[0040] For example, if the original image on the bill-
board was one for cigarettes, the system could check
the parental consent information, determine that images
of cigarettes are not something that is desired to be re-
ceived at the user's premises, and a replacement image
could be retried from image database 117 and replace
the original image of the cigarettes. This embodiment
gives parents an increased ability to control the images
that are entering their household. This parental consent
information could be selected based upon the presence
and proper configuration of a "V-Chip" in the television
that the image is intended for. Examples of image alter-
ations include adding clothing to actors, adding smoke
to crash scenes in movies, and any other alterations that
would be desirable.
[0041] Customer database 115 can also include a
profile that includes geographic information. In this em-
bodiment, the replacement image can be one based on
the geographic location of the user. For example, the
input video stream could include a store location in its
image. The store location in the original image may be
a store that is only located in certain regions of the coun-
try. If this is the case, it may be desirable to replace that
store with another that is located in the area that the
user is located. In this embodiment, a replacement im-
age that is associated with the geographic location of
the user can be retrieved from image database 117 and
inserted into the input digital video stream to make the
video stream of more interest to that user.
[0042] Video processor 205 preferably performs the
processing necessary to insert the replacement digital
image into the original video stream. Video processor
205 preferably includes a digital signal processor (DSP)
209, memory 211, and a control processor 213. Control
processor 213 is effective in determining the product im-
ages to be inserted, and preferably makes this determi-
nation based at least in part upon a customer profile re-
trieved from customer database 115, as described
above. Control processor 213 is also effective in retriev-
ing replacement images from image database 117 and
storing the replacement images in memory 211.
[0043] DSP 209 is effective in replacing the original
elements with the replacement images to form a modi-
fied video stream. DSP 209 preferably decompresses
the original image, which was preferably received in a
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compressed format. DSP 209 preferably accomplishes
the replacement of the original element by calculating
the geometry of the replacement image, determining the
lighting present in the original image, determining the
transparency of the replacement area in the original im-
age, determining the object order and motion, and over-
writing selected portions of the frame buffer that include
the original video image. DSP 209 then preferably com-
presses the resultant modified image.
[0044] Memory 211 is preferably a frame buffer, but
can alternately be any type of storage medium that is
capable of storing digital images.
[0045] Main processor 204 preferably controls the op-
eration of video processor 205. Main processor 204
preferably accomplishes this by utilizing database
lookups, performing algorithms, and performing com-
mand message creation on advertising database 113,
customer database 115, and image database 117. Main
processor 204 loads the parameters into video proces-
sor 205, manages the bandwidth, and manages the con-
nections.
[0046] Service node 103 preferably includes multiple
output ports 207, as depicted in FIG. 2. Each output port
207 is effective in transmitting a modified video stream
to subscriber terminal 119. In the preferred embodiment
of the present invention, service node 103 includes one
virtual output port for each video processor included in
the service node 103. This virtual output port can be
muxed onto a smaller number of high-speed facilities.
[0047] Returning now to FIG. 1, broadband access
network 105 is effective in receiving the altered video
stream from service node 103. In the preferred embod-
iment of the present invention, broadband access net-
work 105 is effective in transmitting the altered video
stream preferably to subscriber terminal 119, which in
turn transmits the image to television 109 or the like for
display or storage. As an example, broadband access
network 105 can be xDSL ("x" Digital Subscriber Line),
broadband wireless, or any other broadband network
capable of carrying video streams.
[0048] FIG. 3 depicts a broadband network 300 for
processing video streams in accordance with an alter-
nate embodiment of the present invention. In accord-
ance with the alternate embodiment depicted in FIG. 3,
the functionality performed by video processor 205 in
accordance with the preferred embodiment of FIGs. 1
and 2 is moved to subscriber terminal 319.
[0049] Broadband network 300 includes a multicast
router 301, a service node 303, and a broadband access
network 305. Multicast router 301 and broadband ac-
cess network 305 perform substantially the same func-
tionality as multicast router 101 and broadband access
network 105, respectively, as described with regard to
FIGs. 1 and 2. Service node 303 reads advertiser data-
base 313, customer database 315, and image database
317. Service node 303 also assembles a command
message, preferably including geometry, source image,
and lighting, and transmits the command message to

subscriber terminal 319 for rendering.
[0050] FIG. 4 depicts a subscriber terminal 319 in ac-
cordance with the alternate embodiment of the present
invention. In accordance with this alternate embodi-
ment, subscriber terminal 319 includes the video manip-
ulation functionality present in service node 103 shown
in FIGs. 1 and 2 in the preferred embodiment of the
present invention.
[0051] Subscriber terminal 319 comprises an input
port 401, a video processor 403, and an output port 405.
Subscriber terminal 319 includes a relatively small con-
trol processor for simple control of functions thereon.
Service node 303 preferably includes a main processor
that is effective in controlling the operation of video proc-
essor 403.
[0052] Input port 401 is effective in receiving a digital
video stream, preferably from broadband network 300.
[0053] Output port 405 is effective in transmitting a
modified video stream to an output device, such as tel-
evision 321 or the like. The output device can alternately
be a video monitor, a video display device, a computer,
a storage medium for storage of the modified video sig-
nal, or any other device that is capable of storing, for-
warding, or displaying the video stream.
[0054] Video processor 403 comprises a digital signal
processor (DSP) 409, memory 411, and a control proc-
essor 413. Video processor 403 preferably performs the
processing necessary to insert the replacement digital
image into the original video stream. Service node 303
is effective in retrieving replacement images from image
database 317 and transmitting the replacement images
to video processor 403. DSP 409 is effective in replacing
the original elements with the replacement images to
form a modified video stream. Memory 411 is preferably
a frame buffer, but can alternately be an type of storage
medium that is capable of storing digital images.
[0055] Service node 303 is effective in determining
the product images to be inserted. This determination is
preferably based at least in part upon a customer profile
that is retrieved from the customer database. DSP 409
is effective in replacing the original elements in the input
video stream with replacement images retrieved from
an image database to form a modified video stream. The
replacement images that are to be inserted into the input
video stream are stored in image database 317 in digital
form. The modified video stream is transmitted over out-
put port 405 to a display device 321 or the like.
[0056] The customer database of this alternate em-
bodiment functions in substantially the same manner as
the customer database described in FIGs. 1 and 2
above.
[0057] FIG. 5 depicts a flowchart 500 of a preferred
method for dynamically altering a portion of a digital vid-
eo image based upon a user profile. Although the em-
bodiment described below describes the processing oc-
curring in the service node of the broadband network as
in the preferred embodiment, the same processing can
occur in the subscriber terminal or other computing de-
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vices as described in the alternate embodiment de-
scribed in FIGs. 3 and 4 above.
[0058] A service node receives (501) a digital video
image. The digital video image is preferably a digital vid-
eo stream that is received from a source such as a video
network or the like.
[0059] The service node retrieves (502) a first profile
associated with a first user. The first profile preferably
includes information pertaining to a desired character-
istic relating to the first user. The first profile includes
information associated with the first user. For instance,
the first profile can comprise information pertaining to a
user receiving the altered video image. This can be de-
mographic information, time of day information, adver-
tising information, geographic information, or parental
consent information. This information is preferably re-
trieved from a customer database.
[0060] The service node then looks up (503) the first
profile in the ad database. The ad database will include
information pertaining to the first user, such as demo-
graphic information, purchasing information, or related
information. The service node determines from the ad
database the image to be retrieved from the image da-
tabase.
[0061] The service node then retrieves (504) an im-
age from the image database. This retrieval is based
upon the information obtained from the ad database.
The image is stored in digital form and can be utilized
to overlay and replace the original image in the original
video stream.
[0062] The service node digitally alters (505) a portion
of the digital video image with a replacement digital im-
age. This alteration is preferably based upon the desired
characteristic and produces a dynamically altered video
image. The replacement image is preferably retrieved
from an image database.
[0063] FIG. 8 depicts a flowchart 505 of a preferred
method for digitally altering a portion of a product image
in accordance with the preferred embodiment of the
present invention. In the preferred embodiment of the
present invention, the service node decompresses the
image prior to digitally altering the image.
[0064] The service node determines (801) which pix-
els in the frame buffer are to be replaced. This is pref-
erably done using keying techniques or out-of-band ge-
ometry using a list of polygons. The service preferably
also sends the time code and the program identification
to the control processor.
[0065] The service node determines (803) the geo-
metric transformation to apply to the replacement im-
age. Most replacement images are stored as two-di-
mensional images. The service node applies geometric
transformation to make the replacement image appear
more realistic and more three-dimensional. This is done
by translating the replacement image, rotation of the re-
placement image, scaling of the replacement image,
and determining the camera perspective relating to the
image to be replaced.

[0066] The service node determines (805) a lighting
model at the target location, which is the location in the
image where the replacement image will appear. This is
preferably done by determining the source, location,
brightness, color, and diffusion relating to the lighting at
the target location in the original video stream.
[0067] The service node computes (807) the trans-
formed image based on the geometric and lighting
transformations determined in previous steps.
[0068] The service node then replaces (809) selected
pixels in the frame buffer with the elements of the trans-
formed image that show through in the video stream.
The selected pixels will be located within the target lo-
cation. The system must be able to determine if the re-
placement image should be behind another image in the
original stream. If so, the service node should not re-
place the pixels at these locations, as they would not be
showing in real life if they were behind another image in
the scene.
[0069] The service node then transmits (811) the
modified frame to an output port, and the modified image
will eventually be sent to a subscriber terminal. In the
preferred embodiment of the present invention, the
service node compresses the modified image prior to
transmitting the modified image.
[0070] The process of steps 801-811 preferably oc-
curs for each frame in the video stream, and will be re-
peated until the video streams is exhausted or a com-
mand is received to cease the replacement of images
in the video stream.
[0071] Returning now to FIG. 5, the service node
transmits (507) the altered video image, preferably on
a broadband network. In the alternate embodiment, the
subscriber terminal would transmit the altered video
stream to a television or the like for display or storage
of the modified video stream.
[0072] FIG. 6 depicts a flowchart 600 of an alternate
method for dynamically altering a digital video image. In
the alternate embodiment depicted in FIG. 6, the
processing is occurring in a service node as depicted in
FIGs. 1 and 2. Alternately, the processing can be occur-
ring in a subscriber terminal as depicted in FIGs. 3 and
4 above.
[0073] FIG. 6 depicts an embodiment of the present
invention that is effective in marking an image for digital
billboard or product placement purposes. In accordance
with this embodiment of the present invention, a com-
puting device marks (601) an original element in a digital
video image. The original element includes a portion of
the digital video image. Such original element can be a
billboard, storefront, object, or any other part of the dig-
ital image. This can be accomplished using keying tech-
niques, fiducials, or a set survey linked to camera moves
and lens settings.
[0074] The service node retrieves (603) a first profile
associated with a first user. The first profile includes in-
formation pertaining to a desired characteristic relating
to the first user.
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[0075] The service node chooses (605) a replace-
ment image based at least in part upon the first profile.
The replacement image can be selected based upon
various criteria. One method of choosing a replacement
image comprises choosing a replacement image based
upon a user profile. The replacement image can be cho-
sen based upon demographic information, the time of
day, a parental rating code, advertising information, or
geographic information.
[0076] The service node alters (607) the digital video
image by replacing the original element with the replace-
ment image to produce a dynamically altered video im-
age, in a similar manner as described above with refer-
ence to FIG. 8. The dynamically altered video image is
then preferably transmitted to a device that is effective
in displaying or storing the video image.
[0077] FIG. 7 depicts a flowchart 700 of a preferred
method for providing targeted product placement in a
digital video stream. The embodiment depicted in FIG.
7 is a method for replacing an original element in a digital
video stream with a replacement image. The method de-
picted in FIG. 7 is preferably accomplished in a service
node as shown in FIGs. 1 and 2, but can alternately be
accomplished in a subscriber terminal or the like as de-
picted in FIGs. 3 and 4.
[0078] The service node receives (701) a digital video
stream that includes an original element. The original
element preferably comprises a portion of the digital vid-
eo stream. The original element is preferably defined by
fiducials. As used herein, the term fiducial refers to ref-
erence points that are used to mark a discrete element.
For example, the fiducials can be points on the corners
of an object. The fiducials can also be defined by pixel
locations in the image. The fiducials can alternately be
a specific color. For instance, a background billboard in
a digital video image can be a specific color, such as
green. This shade of green can be used as a fiducial to
indicate that the green area of the billboard is to later be
replaced by a replacement image. An alternate way of
providing fiducials can be to utilize gray hemispheres on
each corner of the target location, where the hemi-
spheres have a predetermined color shading, such as
50% gray.
[0079] The service node determines (703) a replace-
ment image that should be inserted into the digital video
stream. This determination is preferably based at least
in part upon a user profile. The user profile includes in-
formation associated with a user, such as demographic
information, time of day information, advertising infor-
mation, geographic information, or parental consent in-
formation.
[0080] The service node retrieves (705) the replace-
ment image from an image database and replaces (707)
the original element with the replacement image to form
a modified video stream. This is accomplished in a sim-
ilar manner as is described with regard to FIG. 8 above.
[0081] The service node transmits (709) the modified
video stream over a broadband network to a device ca-

pable of displaying or storing the modified video stream.
[0082] Thus, the present invention provides a method
and apparatus that solves a problem associated with the
prior art. The present invention provides a method and
apparatus for dynamically altering a digital video image.
By altering the video stream based upon a user profile
associated with a user, a modified video stream can be
provided that is tailored to the user.
[0083] The present invention can be used in numer-
ous ways. These include, but are not limited to, targeted
product placement, target advertising, parental screen-
ing of appropriate images to be received, dynamic ad-
vertising based upon advertising rates or number of sub-
scribers, dynamic advertising based upon factors such
as demographics or geographic location, and numerous
other applications in which the modifications of a portion
of a video stream is desired.
[0084] While this invention has been described in
terms of certain examples thereof, it is not intended that
it be limited to the above description, but rather only to
the extent set forth in the claims that follow.

Claims

1. A method for dynamically altering a portion of a dig-
ital video image based upon a user profile, the
method comprising the steps of:

receiving a digital video image;
retrieving a first profile associated with a first
user, the first profile including information per-
taining to a desired characteristic relating to the
first user; and
digitally altering a portion of the digital video im-
age with a replacement digital image based up-
on the desired characteristic to produce a dy-
namically altered video image.

2. A method for dynamically altering a portion of a dig-
ital video image in accordance with claim 1, the
method further comprising the step of transmitting
the altered video image.

3. A method for dynamically altering a portion of a dig-
ital video image in accordance with claim 1, wherein
the first profile comprises information pertaining to
a user receiving the altered video image.

4. A method for dynamically altering a portion of a dig-
ital video image in accordance with claim 1, wherein
the first profile comprises demographic information.

5. A method for dynamically altering a portion of a dig-
ital video image in accordance with claim 1, wherein
the first profile comprises time of day information.

6. A method for dynamically altering a portion of a dig-
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ital video image in accordance with claim 1, wherein
the first profile comprises advertising information.

7. A method for dynamically altering a portion of a dig-
ital video image in accordance with claim 1, wherein
the first profile comprises geographic information.

8. A method for dynamically altering a portion of a dig-
ital video image in accordance with claim 1, wherein
the first profile comprises parental consent informa-
tion.

9. A method for dynamically altering a digital video im-
age, the method comprising the steps of:

marking an original element in a digital video
image, the original element comprising a por-
tion of the digital video image;
retrieving a first profile associated with a first
user, the first profile including information per-
taining to a desired characteristic relating to the
first user;
choosing a replacement image based at least
in part upon the first profile; and
altering the digital video image by replacing the
original element with the replacement image to
produce a dynamically altered video image.

10. A method for dynamically altering a digital video im-
age in accordance with claim 9, wherein the step of
choosing a replacement image comprises choosing
a replacement image based upon the first profile.

11. A method for dynamically altering a digital video im-
age in accordance with claim 9, wherein the step of
choosing a replacement image comprises choosing
a replacement image based upon demographic in-
formation.

12. A method for dynamically altering a digital video im-
age in accordance with claim 9, wherein the step of
choosing a replacement image comprises choosing
a replacement image based upon the time of day.

13. A method for dynamically altering a digital video im-
age in accordance with claim 9, wherein the step of
choosing a replacement image comprises choosing
a replacement image based upon a parental rating
code.

14. A method for dynamically altering a digital video im-
age in accordance with claim 9, wherein the step of
choosing a replacement image comprises choosing
a replacement image based upon advertising infor-
mation.

15. A method for dynamically altering a digital video im-
age in accordance with claim 9, wherein the step of

choosing a replacement image comprises choosing
a replacement image based upon geographic infor-
mation.

16. A method for providing targeted product placement
in a digital video stream, the method comprising the
steps of:

receiving a digital video stream that includes an
original element, the original element compris-
ing a portion of the digital video stream;
determining, based at least in part upon a first
profile associated with a first user, a replace-
ment image that should be inserted into the dig-
ital video stream;
retrieving the replacement image;
replacing the original element with the replace-
ment image to form a modified video stream;
and
transmitting the modified video stream over a
broadband network.

17. A method for providing targeted product placement
in a video stream in accordance with claim 16,
wherein the step of determining a replacement im-
age that should be inserted comprises the step of
determining the product image that should be in-
serted based at least in part upon demographic in-
formation.

18. A method for providing targeted product placement
in a video stream in accordance with claim 16,
wherein the step of determining a replacement im-
age that should be inserted comprises the step of
determining the product image that should be in-
serted based at least in part upon time of day infor-
mation.

19. A method for providing targeted product placement
in a video stream in accordance with claim 16,
wherein the step of determining a replacement im-
age that should be inserted comprises the step of
determining the product image that should be in-
serted based at least in part upon advertising infor-
mation.

20. A method for providing targeted product placement
in a video stream in accordance with claim 16,
wherein the step of determining a replacement im-
age that should be inserted comprises the step of
determining the product image that should be in-
serted based at least in part upon geographic infor-
mation.

21. A method for providing targeted product placement
in a video stream in accordance with claim 16,
wherein the step of determining a replacement im-
age that should be inserted comprises the step of
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determining the product image that should be in-
serted based at least in part upon parental consent
information.

22. A method for providing targeted product placement
in a video stream in accordance with claim 16,
wherein the original element is defined by fiducials.

23. A method for providing targeted product placement
in a video stream in accordance with claim 22,
wherein the fiducials are gray hemispheres located
in the digital video stream.

24. A service node for processing a digital video
stream, the service node comprising:

an input port effective in receiving a digital video
stream including an original element;
a control port for accessing a customer data-
base and an image database;
a video processor including a digital signal
processor (DSP), memory, and a control proc-
essor, the control processor being effective in
determining the product images to be inserted
based at least in part upon a customer profile
retrieved from the customer database, the con-
trol processor also effective in retrieving re-
placement images from the image database,
the DSP effective in calculating transforms and
selectively overwriting the original element, the
DSP also effective in storing the replacement
images in the memory, the DSP being effective
in replacing the original elements with the re-
placement images to form a modified video
stream; and
an output port effective in transmitting the mod-
ified video stream.

25. A service node for processing a digital video stream
in accordance with claim 24, wherein the memory
is a frame buffer.

26. A service node for processing a digital video stream
in accordance with claim 24, further comprising a
main processor effective in controlling the operation
of the video processor.

27. A service node for processing a digital video stream
in accordance with claim 24, wherein the customer
database comprises demographic information.

28. A service node for processing a digital video stream
in accordance with claim 24, wherein the customer
database comprises time of day information.

29. A service node for processing a digital video stream
in accordance with claim 24, wherein the customer
database comprises advertising information.

30. A service node for processing a digital video stream
in accordance with claim 24, wherein the customer
database comprises geographic information.

31. A service node for processing a digital video stream
in accordance with claim 24, wherein the customer
database comprises parental consent information.

32. A broadband network for processing video streams,
the broadband network comprising:

a multicast router effective in receiving a digital
video stream;
a service node comprising:

an input port effective in receiving the dig-
ital video stream;
a control port for accessing a customer da-
tabase and an image database;
a video processor including a digital signal
processor, memory, and a control proces-
sor, the control processor being effective in
determining the product images to be in-
serted based at least in part upon a cus-
tomer profile retrieved from the customer
database, the control processor effective in
retrieving replacement images from the im-
age database and storing the replacement
images in the memory, the digital signal
processor being effective in replacing the
original elements with the replacement im-
ages to form a modified video stream; and
an output port effective in transmitting the
modified video stream over a broadband
network; and

a broadband access network effective in trans-
porting the altered video stream.

33. A broadband network for processing video streams
in accordance with claim 32, wherein the memory
is a frame buffer.

34. A broadband network for processing video streams
in accordance with claim 32, further comprising a
main processor effective in controlling the operation
of the video processor.

35. A broadband network for processing video streams
in accordance with claim 32, wherein the customer
database comprises demographic information.

36. A broadband network for processing video streams
in accordance with claim 32, wherein the customer
database comprises time of day information.

37. A broadband network for processing video streams
in accordance with claim 32, wherein the customer
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database comprises advertising information.

38. A broadband network for processing video streams
in accordance with claim 32, wherein the customer
database comprises geographic information.

39. A broadband network for processing video streams
in accordance with claim 32, wherein the customer
database comprises parental consent information.

40. A subscriber terminal for receiving a digital video
stream, the subscriber terminal comprising:

a port for receiving a digital video stream and
subscriber data, the subscriber data including
replacement images based at least in part upon
a customer profile; and
a video processor comprising:

an input port effective in receiving a digital
video stream;
a video processor including a digital signal
processor, and memory, the digital signal
processor being effective in replacing the
original elements with the replacement im-
ages to form a modified video signal; and
an output port effective in transmitting the
modified video signal.

41. A subscriber terminal for receiving a digital video
stream in accordance with claim 40, wherein the
memory is a frame buffer.

42. A subscriber terminal for receiving a digital video
stream in accordance with claim 40, further com-
prising a main processor effective in controlling the
operation of the video processor.

43. A subscriber terminal for receiving a digital video
stream in accordance with claim 40, wherein the
customer database comprises demographic infor-
mation.

44. A subscriber terminal for receiving a digital video
stream in accordance with claim 40, wherein the
customer database comprises time of day informa-
tion.

45. A subscriber terminal for receiving a digital video
stream in accordance with claim 40, wherein the
customer database comprises advertising informa-
tion.

46. A subscriber terminal for receiving a digital video
stream in accordance with claim 40, wherein the
customer database comprises geographic informa-
tion.

47. A subscriber terminal for receiving a digital video
stream in accordance with claim 40, wherein the
customer database comprises parental consent in-
formation.

48. A method for providing a user-tailored video service
to a subscriber, the method comprising:

obtaining user information pertaining to a plu-
rality of users;
storing the user information for each of the plu-
rality of users in a customer database;
receiving a video stream, the video stream in-
cluding an original element comprising a por-
tion of the video stream;
retrieving user information associated with a
first user, the user information including infor-
mation pertaining to a desired characteristic re-
lating to the first user;
determining a replacement image to be insert-
ed into the video stream based at least in part
upon the user information;
retrieving the replacement image;
replacing the original element with the replace-
ment image to form a modified video stream;
and
transporting to modified video stream to the first
user over a broadband network.
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